A flavonol O-methyltransferase from Catharanthus roseus performing two sequential methylations.
Protein extracts from dark-grown cell suspension cultures of Catharanthus roseus (Madagascar periwinkle) contained several O-methyltransferase (OMT) activities, including the 16-hydroxytabersonine O-methyltransferase (16HT-OMT) in indole alkaloid biosynthesis. This enzyme was enriched through several purification steps, including affinity chromatography on adenosine agarose. SDS-PAGE of the purified protein preparation revealed a protein band at the size expected for plant OMTs (38-43 kDa). Mass spectrometry indicated two dominant protein species of similar mass in this band, and sequences of tryptic peptides showed similarities to known OMTs. Homology-based RT-PCR identified cDNAs for four new OMTs. Two of these cDNAs (CrOMT2 and CrOMT4) encoded the proteins dominant in the preparation enriched for 16HT-OMT. The proteins were closely related (73% identity), but both shared only 48-53% identity with the closest relatives found in the public databases. The enzyme functions were investigated with purified recombinant proteins after cDNA expression in Escherichia coli. Unexpectedly, both proteins had no detectable 16HT-OMT activity, and CrOMT4 was inactive with all substrates investigated. CrOMT2 was identified as a flavonoid OMT that was expressed in dark-grown cell cultures and copurified with 16HT-OMT. It represented a new type of OMT that performs two sequential methylations at the 3'- and 5'-positions of the B-ring in myricetin (flavonol) and dihydromyricetin (dihydroflavonol). The resulting methylation pattern is characteristic for C. roseus flavonol glycosides and anthocyanins, and it is proposed that CrOMT2 is involved in their biosynthesis.